(l9)H*H#fFJr (JP) (12) ^ ^ 4# 1^ # (A) (ii)^tifmS4iBS#^ 

#^^11-152253 

(43)^11 H ^J^£11^(1999)6 ^8H 



(BDlntCL^ 

C 0 7 C 211/57 
C 0 9 K 11/00 
11/06 

H 0 5 B 33/14 
// H 0 5 B 33/22 



6 2 0 



F I 

C 0 7 C 211/57 

C0 9K 11/00 A 

11/06 6 2 0 

H 0 5 B 33/14 B 

33/22 D 

1^ m mim(Dm:A ol is m) m»^M\zm< 



(21)ttiW#^ 


i|#IH¥9 -319430 


(71)fflKA 


000004237 










<22)mma 


^^9^(1997)11^200 












WW 






















a2mmm 
























a2mmm 


«□ m 






















(74)f^A 


#1!± ]?C* ia« (^2«) 



(54) mm3iu9hu}us.:^*j-b>7smi'mw^Rxs^n^m^^ftmm3i]^ifhtijus.:^*j±.>7.mi' 



(57) (»iE^) 

XP-^ hWl/Sjf y-feyX (EL) i|-f<7)iH^^|Sl±S 




R" RIO 

-:3{i-NAri Ar2 ( A r i {i^i'->^< i; i> IfllcOX^ 

V)pm^wmmt Lx^^^Btmm.6-2 0(ommTv 
~!im. tfzAr2 i±^mm. 6-20 comm^ l < iifc 



(2) 

1 




10 



^Tt, Ri -R^ . Rs -Ri*{i:. ^ix^cO 5 ^^cT) 2o 
i!'-^:<i:t — 5{i:-NAri Ar^ (Ari i±{}f^<t 

Ut2} 40 



#iH^ 11-152253 

2 




(-^s^i [-(1:2] tf, Ri ~Ri*{i. mm^Sui 

±fz. Ri -R7 . Rs -Ri*(i;. -fix^jtO 3 ■^<7)2o 
-f^SrJ^B!<;tTV^-ri>AV\ TtJ^iL. Ri -Ri4tOo-^ 
^-^<i:t^-:>{i-NAri Ar^ (Ari litd^^<b 

himcoxi->j>mim.mmbLx^^?>mmm6-2 
0 corner ')-)i^m. ^fzAr2 i±mmm6-2ocr)m 

[If 3 ] mmtmmcormz^^mi^t^-mtfzii 

[^t3] 




(-^ [-(1:3] tti, Ri ~Ri*{±, ^tL^iWlaL 



(3) 

3 

lis. ms^v<imm.m<7)T^f\^^f\^m. mmtK 

^ti^imoLizmmm 6-20 coam^ t < immm<7) 
sb-s o ) 

-r ; t ^ mi: ^*ffl|x 1^ h 5 -y -b y X|g 

[-(1:4 ] 20 




30 



R" RIO 



m.tmL< imm.m<7)r^jp^fm. mm^ l < 40 

4fc. Ri -R^ . R8 -Ri*{4. ^fii^cr,o-h(r>2-r) 
X-m^m^LX^^Xh^^^. tzfzL. Ri -Ri*co3*> 
ii'^^<i:t — 9i4-NAri Ar^ (Ar^ , Ar^ {4 
*^x^ixMi:t;M*Sfc 6-20 crimmm L < iiiEgjaco 

r y -/p«§r^-r . ) t-^s ti^ y r y -;i^r 5 y mx 
hh. ) 

[0001] 50 



11-152253 

4 

•So 
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a<OC. W. Tang^tJ;|,WJiM«-?tCj;Sffi«j± 
IM!J*«E L«^0|R^ ( C . W. Tang, S. A. 
Vans 1 yke, T^yA Y ■ y ^ -J 9 7. ■ V9 — 
X (Applied Physics Letter 

s), 5 1^, 9 13H. \9^1^-^j:K) ifita'^fCZ 

h'mit)^&A.\,-Z.^i>fx.X\^h . Tangii>{4. fyx 
(8-b h'a^>-^y yy— ;l^T;k5— '^A) ^miM 
\.z. b y y i -;t^ i>-r s >'ij|»#: ^ lEf Llijllii v 

d/m^ . ^^1 Im/W. *^l:WB#RgtOtO>O^W^ 

[00 03] iflf*. mmwc\.x\tv^)7. (s-^y 

«fM¥8 - 2 3 9 6 5 «fW^7 - 1 3 8 5 6 

1 ^^^m. mmm^ 3-200339 -^ivm^ ) „ 
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[000 5] wjmmmtmt trisxy-^s-x h-5i- 

^t'Sb'1.4, 4' , 4" -byx ( 3-y^;t^yx-;k 
yj:— ;i'T5y) by y^n— ^i-tsv'-^n, n' --/z? 
N, N' -fx (3-^^;kyx— /t-) - 
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^^^cr)yy>i ^yr^>t ■ (Wi 1 1 i g-H 

or ne r ) RJECi Otf 3 ^ i: A^"ai*S o 
[0017] {t^Wig^tfi. ^ffit j: »97n«:5>tf. 

[0 0 18] 

mmcommcomm] m2WMizm^-^^^\:-^mi±. mm 
-^mx^h ^ . z co^t-^immm-Wi^ [ 5 ] t'*? 10 

mmmmm. MJt^t<«iiM»or^/^^;«. am 

v-^Ti>^\.-^. fflL. Ri -Ri*c^-3^^^5:<^C> — 
-NAriAr2 (Ar^ , Ar^ l^^tL^'ti^^izW 

tmL< immM<^mmm 6 - 2 0 c7)r u -ji^m^^ 

[0019] ^^XJyyU^t LT{±. y ym. im. M 

tm^ti. XI , x2 ^:LT{immMAt. ci 

[0020] «trsyK-Nxi coX' . X^ i: 

y>7^*. -fyy'^;i^*. t-r^jum. n-^y^/u 

b Ko=ari^^^;^a. 1 -b Ho=ari^x^;I^a. 2 40 
-b Ko^v-x^/^^. 2-b Kn^i^>f yy>;l^X. 
1, 2-^b Kn^SxXf^;^^, 1, 3-zy\z]^n^zy 
>fyTub71^S. 2, 3-i^b Ku^>--t-7'^^;l^ 
a. 1, 2, 3- MJb Ko=3ri^TobVl^K. ^^ooj>< 
1 -ynna:^;l^^, 2 -^^nna:^;l^S, 2 
-^^on>f yyf-;PS. 1, 2 ->^'^nnxf^;l^S. 
1, 3->>^^^oo-f yrobVl^a. 2, 3-y^'nn- 
t-:7'-^;t^S. 1,2, S-bU^^unrubV^-S. T'' 
n^y^;l^S. 1 -yu^xf^/l.^., 2-yn^a:^;i^ 
a. 2-yn^-f yy>;i^a. l, 2->^'yn^::::ix^ 50 



/i^s. 1, 3-i>yo^^ yrnbvi-a. 2, s-'jy^ 

- t - 1 , 2 , 3-hU y u bVl^ 

xf^/i^S. 2-3-H>f yyf^;i^S. 1, 2->^'h-k 
1, 3-i>^3 — bMyrnbVPS. 2. 3- 
>>^^-^'- t -y>;l^K. 1,2. S-hVB-'PTu 

bvps. Tsyy^/i^s. i-TSyx^/i-s. 2-t 

Syx^;^S. 2-TSy'<yy^;l'S. 1, 2-S^"T 

syx^/i^s. 1, 3-i/'r5y-f yTubvi^a. 2, 
s-zyT^y-t-r^ji-m. 1, 2, 3-hyT5y 
rnbvps. yry^i-ji^m^ 1 -s^ryx^/^s. 2 
-s/ryx^y^K. 2-i^ry-f yy>;^K. 1.2- 
i^i^ryx-^/ps. 1, 3-i^'i/Ty-f yrnb/i^s. 
2, 3-yzyTy-t-y^i-j]^m. 1, 2, 3-byi^ 

ryrubVI^*. :::ibny^;^K. 1-rihux^;^ 
2--bux^;I^K. 2--bn-f yy>;I^S. 
1, 2-i^'xfnx^;i^a, 1, 3 ->^'xhn>f yrn 
bVl^K. 2 , 3 - bo- t - y^^/L*. 1,2,3 
- b U b oTnbV^K. y X ri/L^^ l - -fy ^yb 
a. 2-^y-f;bS. i-TybU;bS. 2-TybU 
;bK. 9-rybU;bK. 1 -y:i:^>^bU;bK. 2- 
yx-^> bUAK. 3 -y x-^> b U;bK. 4-yx^ 
ybU;bS. 9-yx^ybU;bS. i-^y^^-b-;b 

2-^y^^-bx;I^S, 9-^y^^-bx;l^S. 4 -X 
^U;by^::i;bK. l -b^l^ri/l^K. 2-b"l/ri;bK. 

}V4 }VM^ 4 -by j:^;b'<;bS. p-^^-y'x— ;b- 
4--f;ba. p-^^-yx^7b- 3-'^^ybK. p-^^- 
yarx;]^- 2->f;bS. m-^^-yxx;i^-4--f;b 

m-^^-ya:X;l^-3--f ;bS. m - - y x x;l. 

-2-^;bK. o-by;b*. m-by;b*. p-bU 
;bS. p- 1 -y>;i^y j:x;ps, p- (2-yxx;^ 
rnbvb) yx.:=^)vm. 3 -p^f^/b- 2 -^yf^/l^S. 

4-y^;b- 1 -^y^;bK. 4-y^;b-l-rv 
bU/bK. 4' -y^;bbyx^;b-f;ba. 4" -t- 
y>;b-p-^^-yj:x;^-4->f;b*. 2-bny;b 
a. 3-b°oy;bS. U9i^^x;bK. 2-b"Ui;^X7b 

U;bS. 3--fybU;bS. 4--fyby;bS. 5-^ 

VbU^b*. 6--fyby;ba. 7--<>'by;bK. 1 

--f y^^y bU;ba. 3-<y^> bU/bK. 4-^y 
-fy bU/bS. 5--f y-f ybU;bS. 6-^y^> b 
U;bS. 7->f y-f y-bU/bS. 2-yy;bS. 3-y 
U7bK. 2-^yy^y9x;ba^ 3-<vy'y9^7b 

4 — <.>yy ^x;i^^, 5-KyYy^^jV-M. 6 
-<yy"y ^ x/i.^, 7 -<yy y ^x/ps , 1 - >f 
y^y^y'y^x/b*^ 3 --^ y^yy y 9x;b*^ 4- 
y^yyy^x;^s, 5->f y>^yyy^x;i^s, 6 

y<yy>^x;i^S^ 7 - ^ yoyy ^x;i^^, 
2-^yy;ba. 3-^yy;bK. 4-^yy;bK. 5 
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9 

-^y^j/uM. 6-^yU;PS. 7-^yU;i^a. 8- 

4--f y^y 5 --^ y^y y;i^*. 6--f 

y^y«j;i^S. 7 ->f y^y s-^v^y^j/u 

a. 2-^y^^f y:::i;l^S. 5 -^y^Hf U 6 

6-:7j:-^>'xyi/-;i^s. 7-:7j:'^>'xy lo 
8-y^x-^yxy 9-y:n^yxy 

i^'^yl^K. 1 0-y^^>^xyi^^:::i;l^S. l-T^Uzy 
— /I^a. 2-T^5^ y 3-T^yi>— /l^a. 4 

-r^^y^^-zi^s. 9-ry y>^^^;i^s. i, 7-ya: 
^>'xuy y- 2 --f 1, 7-yx-^yx^yy 
-3-'>f;l^a. 1, 7-yx^yxny y-4--f;^ 
a. 1, 7-y:i:-^yxny y-^-'Y /i-*. i, 7- 
y^-^yxoy >-6--(;^K. l, 7-yx-^y;^^ 
yy-8--f;i^K. 1, 7-:7:n-^y.xoy >^-9-^^ 
^i-M. 1, 7-yx^yxnyy-i o-^f;!^*. i, 20 

8- yx-^yxoy ^-2--^;^*. 1, 8-yx-^y 
xnyy-3-^;PK. 1, 8-y x-^yxuy y-4 

1, 8-:7x-hyxny y- 5-^;L-S. 
1, 8-yx^yxnyy-6--f;i^^. 1, 8-yj: 
^yxoy y-7-'<7^K. 1. 8-yx-^yxayy 
-9--f ;^S. 1, s-y^-^yxnyy-i o--f;i^ 

1, 9-^:1: -^yxnyy-2--f;i'S. 1, 9- 
yji^yxoy y-3 --^^yi^a. 1. 9-y^x:fyxu 
y>'-4->f;l^S. 1, 

)vm^ 1, 9-y:i:^yxny y-6--f;i^S. 1,9 30 
-yx^yxny y-7--f;l^S. l, 9-yj:^yx 
ayy-8->f;PS. 1, 9-yj:.i-yx\-i0y- 10 
-^JPM. 1, 1 o-y^J:":^yxay ^-2--^;!^*. 

1, 1 o-y^i-yx\jvy-3-4 ^iX. 1. 10- 
y^^yxny y-4--r;pa. l, lo-y^^yx 
xjvy-5->i)V&^ 2, 9-3^x^yxnyy- 1- 
-f;i^*. 2, 9-yj:^yxoy y-3->f;i^*. 2, 

9- y x-^y.xoyy-4-'^;^K. 2, 9-y^x-^y 
;^ny y-5--f;^S. 2, 9-y:i:-?-yxny y-6 

2, 9-yx-^yxoyy-7--f;^a. 40 

2, 9-yx-^yx^yy-8-->f;^*. 2, 9-yj: 
^yxuy y- 1 o--f;i^S. 2, 8-ya:-^yxny 
y-i-^jvm^ 2, 8-y x^yxoyy-3--f;i^ 
a. 2, 8-yx^yxoy y-4->fy^K. 2, 8- 
:7a:-^yxny y-5-^;^a. 2, s-yj:.i-yxrt 
yy-6--f;i^a. 2, 8-ya:^yxnu>-7--f 

2. 8-y x^yxoy y-9--r;i^*. 2, 8 
-:7x-^yxuy y- 1 o-H'/i^S. 2, 7-:7x-^y 
xny y- 1 --f 2, 7-:7a:-^yxny y-3 

2, 7-yx^yxnyy-4--f;i^a. 50 
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2, 7 -y j:.'^yx):i^jy-5-^ 2, 7-yj: 
^yxuy y-e--^;!^*. 2. 7-yx^yxuyy 
-8^./LK. 2, 7-yx^yxnyy 9--f;l^ 
2, 7-yj:-^yxny y- 1 o--f;^a. i-y 
2-yx-^>^^:::l;^K. l-y^y^Ti^^ 
2-yxy^r>-'^;i^K. 3-yxy^r>^*:::^ 
4-y:ny^T>^-;L-S. 1 ^^y^^f 
2-3? jiy^^^^-yi-S. 3-yj:y^^>^-;i' 

4-y :t.y^^ -J 2-:t^^YV^\^S. 4 
-:t^Wy;l^*. 5-:t^Wy;^a. 2-:t^^S>^ 

ryy/PS. 5-::t^^>^ry'y;i^^. 3-v^-r^;i^ 

2-^x-;l^K^ 3-^a:-;i^a. 2-y^;l^Un 
— 1 ->f;PS. 2-yf^;Pb°n-;^-3->f;l^S. 

2- yf-;l^b°n— ;P-4-'<;PS. 2-y^;Pfn— /P- 
-5->f;l^K. 3-y^;^Un-;l^- 1 --f 3- 
y^;I^Un-;^-2--f;l^K. 3 -y^;PUn-;^-4 
--f;l^*. 3-y^;l^b°0'-;p- S-^f/l-*. 2-t- 
y^f-;I^bn— ;l^-4-^;PK. 3- (2-:7i::i;^T 
nbVl^) bn-;l^- 1 --f;i^K. 2 -y f-./l-— 1 --f y 
Ky;i^S. 4-y^;i^-i--f yHy;i^*. 2-y^;i^ 
-3-'^y Ky;i^K. 4-y^;i^-3--f y Ky/i^K. 
2 - 1 - y>;l^- 1 - -r y ]< y 4 - 1 - y*^;^- 
1 --f y K y ;ys. 2 - 1 - y-f 3 --f y K y yi- 
a. 4 - 1 -y^;p- 3 --f y K V jp&m-ij^mf ^ti 

fcLTii. y^JVm. xf^/L^S. TnbVPS. -fyrn 

bvi^K. n-y>7i^K. s-y^;i^^. -^yy^/i^K. 

t-y^^/P-S. n-^y^/P-S. n-^^i^/l^a. n- 

-b Kn^i^-f yy'f^;l^S. 1, 2-S^^b Kn^i^xf^ 
/l^S. 1, 3-i/'b Ku^>'>f yynbVI^S. 2, 3- 
i^^b Ko^>-- t -y>;^K. 1, 2, 3-bybHn 
^i^TnbVl^a. ynny^yl^K. l-ynnx^;!/ 
a. 2-yuuxf';l^a, 2-yno>f yy>;l^*. 

1, 2--J'^uuJL-j~}Vm. 1, 3->>^yoo>f yro 
bVl-K. 2, 3->>'yoo-t-y>;l^K. 1, 2, 3 
- f y y nnrub/l^S. y a^y^;i^S. 1 -y n^ 
x^/l^a. 2-yo^x^;l^^. 2-yo^-<yy>;i^ 

1, 2-i/yo^x^;i^s. 1, 3-y^^yo^>fy 

Tnb;PS. 2, 3-i/yn^- 1 -y^;l^S. 1, 

2, 3-hyy"n^Tob;l^S. 3-Ky^;i^S. 1- 

3- Kx^;l^a. 2-3 — Kx^;l^K. 2-3-bMy 

y^;l^a. 1, 2->^^3-Kx^;i^S. 1, 3->^^3- 
K y y°n bVPS. 2 , 3 - i^^^H - K - t - y^;l^ 

1, 2. 3-by 3-HTobvi^a. rsyy^;i^ 

1 -r 5yx-?^;l^S. 2-T5yx^;l^S. 2-r 

5y-fyy>;PS. 1, 2->^TSyx^;i^s. 1, 3 
->^'r5y-^yTnbvi^a. 2. 3-i>Tsy-t-y 



(7) 

1 1 

-^/l^S. 1,2, 3- f Ur 5yrnb7PS. iyTJ:^ 

1, 3->^>Ty-f VTnbVPS. 2, 3-S^"i>Ty- 
t-:/^;l^a. 1, 2, 3- bUi^ryrubVI^a. 

2 -~fn>f yy^;l^S. 1, 2->^— hnx^ 
1, 3-S^-hn'< VTutVPS. 2, 3-y- 
bu- t-y^;^^. 1.2, 3-by^boTub7l^ 
^:6-W^:fiS. 10 

)Vm. 3-y'r^)Vm. 1, 3-y:5^y>^x-;i^S, 1 

-;><f^;l^b^~;I^S. 2, 2 -S^'y a:— ;Pb^ 

1, 2->>':7x::i;Pb'::i;^^*. l-^^y^^TU 

)vm. 1. i-s^'y^;^ru;i^K. 2-y^;i^ry7^ 

1- y j:.:=^)VT^))Vm. 2-:7a:-;PTU;l^*. 3 

- :7 X r U /l-K. 3,3- ^ y x a r u /L^K . 
1 , ^)Vr y l - y x - l - y r-::! 

[0023] Sg^L<{iiEgJt^^i>^or7^^7^ai: 

[0 0 24] S^^L<{ii|EMmi7)r7^i?^>'K{i. - 

bVL^S. ^VTubVl^S. n-y^}VM^ s-y^)V 

AVy'f-}V^. t-y^)V^^ n-^y^}VA^ n 
-^^i^/t^S. n-^T-?^;^S. n-:t^-?^;^*. b 
Yu^iy:A^}Vm. l-t,Yu^zy3^^)Vm. 2-bK 30 

1. 2-i^'b Kn^i^x^yl^S. 1, 
3-S^'b Kn^S^-f yrnbVI^S. 2, 3->^bKa^ 
^^-t-T^^/l^S. 1,2, 3-fUb Kn^i^rnb" 
)Vm. ^^oo^^/^K. 1 -:?'oox^;^K^ 2-:^o 
nx^y^K. 2-^^nn-r yy^;^K. 1. 2-S^'i^n 
axf-^^a, 1, 3--J^uuAVTu\^)Vm^ 2, 3 
-i^^:^'nu-t-y^;l^a. 1,2. 3-by^^oor 
nbVl^X. yo^y^;^K. l-yo^x^/l^^^ 2- 
yn^x^;PS. 2-yn^-f yyf^;^S. 1, 2-i/ 
yo^x^yl^K. 1, 3--jyu^4Vyu\^)Vm. 40 

2. 3-S^Vn^-t-y^;^K. 1, 2. 3-byy^ 
n^rnbVl^S. 3— l-a— Kx^/l^ 

2- 3-Kx^;i^s. 2-3-H-f yy^;i^S. 

1. 2->>'3 — Kx^;^K. 1. 3-5/3 — K-^yro 
bVl^S. 2, 3-'J^—Y-t-y^)Vm. 1,2,3 
-by 3-KTnb71^S. TSy;><f^;P^. 1-TSy 

x^;^S. 2-r 5yxf-;i^a. 2 -T 5 y-^' y 
1, 2->>T5yx^7i^s. 1, 3->>T5y-fy 

r n bVkS. 2 , 3 - i^^T 5 y - t - :7^"f^;^S, i , 

2, 3-byr5yTnbvi/a. i/ry^^;^*. i 50 
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-S/Tyx^;l^a, 2-i^Tyx^;l.S. 2-^Ty-f 

vy^)vm. 1, 2-y^'ryx^;i^a. i, 3--j 
i^ry^^ y To bvi^K. 2. 3->^>ry- t-y^;i 

1, 2, 3-by i^ryTnbVPS. — hnyf^;!^ 
1 -ribux^;l^S. 2-:^bnx^;^S, 2-::^ 
bn>fyy>;^K. 1, 2-S/':::ibnx^;l^K. 1, 3 

->>xbn-f ymbVl^S. 2, 3-i^-hn-t-y 
1,2, 3- by-bnrnbVl-S^^^^W^ 

[0025] Sm^L < iiteg|gco^#t^^^l:7j<*a^O 

MhLTa. yxx;i^s, i-^y^jx,^^ 

/i^K. i-ryby/i^K. 2-r>^by;^K. 9-ry 

3-y x-^y h y;L^a. 4-y x-^^y b y;PS. 9 
-yx^yhy;i^S. 1 -^y ^-bri/i^K^ 2— 

^r-;I^K, 9-^^^^^-;!^^^ 1 -UL^^;l^S. 2- 
\^l^-)Vm^ 4-ei/-;l'*. 2-byxx;l^>f;I^X, 
3-b^yx^;l^-^;l^K. 4 -ty x::i;l^-f /l^K. p- 

9-y :l.:^)V-A-'^ p-^'-yx^;l^-3-^ 
p-^-yx— ;i^-2-'^;i^S. m-^^-:7xx 
)V-A->i m-^-yx::i;l/^-3--f m- 

^-yx:::;!.^- 2-^/1.*. o-by;^*. m-V^)}V 

p-hy;PS. p - 1 -yf-;i^:7xx;i^s^ p- 
( 2-yxx;i^Tnbyi^) yx~;l^a. 3-y-^;l^-2 
-^y^jvm. 4-^^71^- 1 --^y^;^K. 4-y^ 
}V- 1 - T y f y )vm. 4 - -y b> x -.;i.-f ;^ 
4'^ - t -y>;i^-p-^^-yx— ;l'-4--f;PS 

[ 0 0 2 6 ] w^i.<immm<^^mmmmm 

L T(i: 1 -b°ny;kS., 2-b°ny;l.S. 3-b°n 
y/l^K. b°9i^-;l^K. 2-Uy 3-b°yi>^ 

4-ey i-^yY^))vm^ 2-^ 
yYV^PM. 3-^ yYV/uM. A-^yYV^vm. 5 

--{yvvjux. 6-^ y^^jjum. 7-4yv\)jv 

i--f y-f yKy;i^«. 2--f y-f yi<-y;i^K. 3 
--f y-f y-Ky/i^a. 4->f y>f yKy;pa. 5->fy 
^yvu/um. e-^v-^yvvjum. i-A^AyY 
2-yy;^K. 3-yy/i^K. 2-^yyy9 
x;^s, 3 -<yy"y ^^/i^S. 4-^yyy^— 

5-<yyy9^;^a. 6-^yy'y^:::i;^K. 7 
-^yy'y 1 --^^ y^yy'y 3 - 
>f y^yy y ^— 4-^ y^yy y^x;ps, 5 
--f y<yyy^x;i^s, e--^ y^yyy ^x;i^s. 
7--^y^>'yy9::i;^a. 2-^yy;^K. 3-^ 
yy;i^s. 4-^yy;i^a. 5-^yy;ps. 6-^y 
y;p*. 7-^yy;i^S. 8-^yy;i^a. i--fy^ 
yy;i^a. 3--f y^y y;i^*. 4->f y^y y;i^a. 
5->r y^y y;i^s. 6->f y^y y;i^s. 7--ry^ 
yy/i^s. 8--r y^y y;i^s. 2-^y^^y-;i^ 
5-^y^-ry^;i^a. 6-^y^-ry-;^a. 
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1 3 

y-;^^, 1 0 - y x-hyx u s/-;^^. i -r ^ U 

-r^' y y i, t-:?^ 
-^>'xny >^-2-^;pa. 1, T-y^x^V-xayy 10 
-3-^j\^m. 1, 7-yx-^yxoy y-4--f ;p 
a. 1, 7-:7x^yxny >^-5--f;l^K. 1, 7- 
yjn-^yxny y-6->f;l^a. 1, 7 -yj:.i-yxrt 
yy-8->f;kS. 1, 7-:7a:-^y;^uy y-9--f 

1, 7-:7x^>'Xnyy-i o--f;^K. i, 

8- :7x:^>'X^y >^-2--f;I^S. 1, S-y^.i^y 
x\j0y-3-^ 1, 8-:7a:-^yxay y-4 

1, 8-:7x-^>xoy v-6-'^;i^S. i, s-:7x 
i-yxxjvy-7 JPM^ 1, 8-:7x^yxny>' 20 
-9--f;l^K. 1, 8-:7x^>'Xoy 1 0--<;l^ 

1, 9-yj^'ryx\-i\)y-2~'^ Am. i, 9- 
:7x-^yxnuy-3-^;^S. 1, 9-yj:.-ryxu 
^jy-4-^ 1, 9-:7x^yxay y-5--f 
71^*. 1. 9->^x^yxoy y-e--^;!^*. 1, 9 
-yx-^yxnU y-7-^;l.S. 1, 9-:7x^yx 
nyy-8-^;PS. 1, 9 -yx^yxny y- 1 0 

1. 1 o-:7x^>^xoy >'-2--f7i^a. 

1, 1 o-y:r,i-yx\j^jy-3-4)i^m. i, l0- 
:7x-^yxny y-4 1, lo-yx^yx 30 
nyy-5--f;Pa. 2. 9-:7x^>'Xny>^- 1 - 
-f;l^S. 2, 9-:7x-^yxay y-3->f;PS. 2, 

9- :7x^yxay>^-4--f;^a. 2, 9-yj:.i-y 
xuu y-5--{ )]^m. 2, 9-yx^yxoy 
--^^l^S. 2. 9-:7x:^>'X^y>^-7--f;i.^a. 

2, 9-3?x^>'Xuy>'-8--f;^a. 2, 9-:7x 

^y-xoy 1 o--f;i^K. 2, 8-y^x^vxoy 

y-i--f/^K. 2, 8-:7x-^y.xoyy-3--f 

2, 8-:7x-?-yxny y-4--f 2, 8- 
:7x^>'Xoy >'-5--f;i^K. 2, 8-:7x-^yxo 40 
\]y-6--(;um. 2, 8-:7x-^y;^uy y-7->f 

2, 8-:7x^yxny y-9--f 2, 8 
-yx-^y^^ny y- 1 o->f;i^S. 2, 7-y^x^y 
xoy y- 1 2, 7-:7x^yxoy y-3 

2, 7-y^x^yxnyy-4--f;i.^. 

2, 7 -y^x^yxny y- 5-^;US. 2, 7-y^x 

^yxoy y-6--^^;^K. 2, 7-yx^yxnyy 
-8->f;t^S. 2, 7-:7x-^yxuy y-9--f ;p 

2, 7-y'x^yxoy y- 1 o--f;i^^. i-y 
x.i--J::^jUX. 2-yx.i'-J::^/U^^ \ -y ^J'f-TV 50 
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— 2-yxyf^T>^-;P'S. 3-yxy-^T>^- 

4- y^xy^rs^^:::^;!^*. \ ^-y :l. J^rV:=^ 
)Vm. \-y :z.J^^-J:=^)Vm. 2-y ^J^^V:z.}V 

3-y s.j^^v^)vm^ 4-yxy^^?-s^-7^' 
1 o-yxy^-»f>>^::i;^S. 2-:t^-ryy;i^S. 
4-^^-9-yy;^a. 5-^^-9-yy;i^a. 2-^^-9- 

i^^ryy/kS. 5-::t^^s/Tyy;^s. 3-y^^f- 

)Vm^ 2-^^:-;^^. 3-^x-;PS. 2-y^;Pb° 
XJ—jV-X-AlVm. 1-^^}V\:x2—)V-3-A)V 
2-;^f';Pb°n-;^-4->f;l^a. 2-;><f';^en 

5- '<;^*. 3 -y^;^b°n-;i. - i --f 
3-y^;I^Uu-;l^-2--f;^K. 3-y^;i^bn-;P 

3-;^i-)V\i°yJ—lU-5-^lUm. 2- 
t -yf^;l^bn-;p-4--f;PS. 3- (2-yx::i;k 
yotv^) Un-;^^- 1 --^^y^^K. 2-y^;l^-l-^^ 

yvuji^m. 4-y^;^-i--f y^y;^*. 2-y^ 
;i^-3->f yHy;p*. 4-y^;i^-3->f y Hy;^ 

2-t -y>;M -^yKy;l^S. 4-t-yf-;l^ 
1 y K I) Am. 2 - 1 -y>;i. 3 --f y F Ujum. 
4 - 1 - y 3 - y K y m^^^mf ^ti^ . 
[0027] mmmL< itmrnmc^ryji^^jumh: lt 

{i . ^ y . 1 - y X ^yi^S . 2 - y x 

1 -y x— ;M yynbVl^S. 2-yx— 
-^yynb/l^Ss y j:— 1 -y^;i^a. a-^yf^ 
}Vy<^)Vm^ l-a-^y^)V3^^)Vm^ 2-a-^y 

i-AJ^^jvm. I- a --ry^Ai yynbvi^s. 2 - 
cc -^y^;l^-f yy°nbVPS. y3 --^y-f/L^y 

1 - /3 -:fy^;i^a:^;I^K. 2-/3 -:^y^;^'a:^;l^ 
i-0-^yi-}V-{VTn\^}vm. 2-vS-^y^ 

;^-f yy°r7b;l.S. 1 -bny;t^yf-;i.^S, 2-(l- 
bt=?y;i/) p-y^;i^^yi>vi^s. m-y^ 

)V^y-J)Vm^ o-:Ai-)V^y-J)Vm^ p-^^nn<y 
i^Vl-S. m-^^nn^yi^/i^S. o-^uu^y-J)V 
m. p -y^u^^yiy/um. m-y^u^^y-jj]^m. o 
-yn^^yi^Vi^S. H^yi^Vl^S. 
K^y>>;l^*. o-H — K^y^^Vl^a. p-bKn^^- 
^y'Jji^m. m-b Ko^i^^yS^V^K. o-bHo^ 

>^^yi>v^K. p -T i y^yi^A^m. m-rsy^y 

i^VPS. o -TSy^yi^Vl^S. p-iZ-bn^yi^Vl^ 
m. m-::=.hu^yiyJUm. o-ribo^yi^Vl^K. p 
-yry^yy;l^S. m-zyTX^yzyJl^m. o-i^T 

y^yy/iM. 1 -b Kn^y-2-yx— /Myy^u 
bvi'S. 1 -ynn-2-yx^;Myyob;l'S^;6^^ 

[0028] wmm L < si^sm^^o T y z^m 

-oztm^tL. zhLTJiyx-;^*. i--^y 
^ji^m. 2-^y^}vm. i-ryh^j)vm. 2-ry 
v^jjvm. 9 -ry by/PS. 1 -yx-^y by;ks. 

2- yx^yby;PS. 3-yx^yhy;^S. 4-y 
x^yby;i^a. 9-yx^ybyypa. i-^yy-b 
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-UV::!;!^^. 2-Ul^ri;l^a^ 4-b^l^ri;^K. 2- 

a. m-9—y:L.::^}V-A-'^)V^^ m - :^ x. 
-3--f;l^S. m-^— yx::^;l^-2-^;l^S. o-h 
U;l^S. m-bU;l^S. p-bU;l^S. p-t-y^;i^ 

:7j:ri;PK^ p- ( 2-:7x::i;^TnbV^) :7j:-;P 
^;i^b*:7j:ri;M;l^^, 4'^ - 1 P - ^ — :7 

a. 4-byi;^ri;^^*. 2--ryKy;^^K. 3--f>'F 

>'KU;i^S. 7->f>'HU;P*. 1 ->f y>f 

3 >^Ky;i^K. 4-'^y-f > KU/t^K. 5 
--ry-f > 6--f y-f > K U/i-K. 7--fy 

>fyKU;i^S. 2-yV/uM. 3-y^Jj]^m. 20 
y:79ri;l^K. 3-^yYy^:::^)vm. A-^y^yy 

:z.}Vm. 5 -^> y*:7^^;^^^ 6 -^>'y>^:::^;l^ 

a. 7-oy>^-./PS. i--fyoyy^^;^ 

3 y<yy":7^— 4-^y<yyy^— 
71^*. 5--f y^vy^y^^riy^K. 6--fy^yy'y^^ 
7--f y^yy>^-;i.a. 2-^yu;PS. 
3-^yU;i'*. 4-^yU;i^a. 5-^yU;i^a. 6 
-^yu;i^*. 7-^yi;;^a. 8-^yu;^K. 1- 
-fy^yu;^*. 3--f y^yu;i^*. 4--fy^yu 

5--f y^y U/PS. 6- y^y 7- 30 
-fy^yu/^s. 8--fy^yu;^K. 2-^y^^fU 
— /i^a. 5-^y^^f y-;i^a. 6-^y^^u^;p 
a. 1 -;s&;wsvy;^a. 2 -;^;wsvy;l^a. 3-;^? 

2-yx^>'XUS>'::i;^K. 3-yx^>^;^ 
yi/-;^^, A-yj:.^yx^)-j-)vm^ b-yx.^y 

y::k^M?-)vm. 9-y :r.±yx^)i^:z.)vm. 10-y 

^)i;-)vm. 3-r^^y>^'^7^K. A-r^^)-J:^)V 4o 

9-r':^'^J-J::^)Vm. 1, 7-yx^>^xnUy- 
2-4 1, 7-yj:-^yxnuy-3--f;PS. 
1, 7-y:i:^y;^aU>'-4--f;l^a. l, 7-yj: 
^yxoU >^-5--^;^K. 1. 7-yx^>'Xoyy 
-6--f;i^S. 1, 7 -y j:.^yxu^)y-s-4 )V 
a. 1, 7-y:n^yxnUy-9--f;^^S. 1, 7- 
yj:^>';=?;oU 1 o--f 1, s-y^^^-x 
n^)y-2-4)vm^ 1, 8-:7x^yxuyy-3- 
-f;l^S. 1, 8-ya:-^yxnUy-4 - -T/iS. l, 
8-yx^>^xny>'-5--f;i^a. 1, 8-yx^>^ 50 
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xu^)y-e-4 1, 8-y:i:^yxnuy-7 
--^/i^K. 1, H-y :L.^yxw^jy-9-'^)vm. 

1, 8-y x^>^;^ny y- 1 0 -f l, 9-y 
j:-^yxnUy-2->f;PS. 1, 9-yj:^:yxnU 
y-3--^;i/S. 1. 9-:7x^yxuy>'-4-->f;^ 

1, 9-yx^yxuy y- 5--f;^*. 1. 9- 
y ju^yxu^)y-6-4 }vm. 1, 9-ya:-^yxn 
uy-7-'<;i^S. 1, 9-y jL^yxu^)y-s-4 

1. 9-yx^yxuy y- 1 o->f 1, 
io-yj:.^yxu^jy-2-4}vm. 1, io-:7a: 
^>^xuUy-3--f 1, lO-yji^yxuU 
>'-4-'^;L-a. 1. 1 0-yx:^>'::3^^y >^-5-'< 

2, 9-y:n^>';^uU>'- 1 ->f;i^S. 2, 9 
-ya:-^yxnuy-3-'<;PS. 2, 9-yx'fyx 
nU>^-4 --^/i^S. 2, 9-yx^yxny y-5- 

A)Vm. 2, 9-y:i:^>^Xoy >^-6--f 2, 
9-:7:i:^>'XOU>'-7--f;l^*. 2, 9-ya:":^>' 

:7^oU>-8-'<;^K. 2, 9-y x-^>.x^y y- 1 
0-^/1*. 2, 8-y:^-^>.xoUy- 1 --f 

2, s-y^n^yxnu ^-3--^;^*. 2, s-y^: 
^yxoU>'-4-'<;l^*. 2, 8-yx^yxuUy 
-5--f;i.K. 2, 8-yx-^yxuu>-6-'<;^ 

2, s-y ^-ryy.n^jy-i -4 )vm^ 2, 8- 
yx^yxouy-9 2, s-y ^-)-yxu 
^jy-iQ--^ )vm. 2, 7-yx^yxny y- 1 - 
-f;PS. 2, 7-yx^yxnUy-3-'i^;l^S. 2, 
7-yx^yxny y-4--f 2, 7-yx^ 
yxny y- 5--f 2, 7-yx^>xo'jy- 
6--f;^S. 2, 7-:7x'^yxnyy-8->f;i^a. 
2, 7-yx-^yxnUy-9--f7^S. 2, 7-y^ 
^yxnU y-l 0--f;^*. 1 -y x^3^'^;l^K. 2 
-yx■:^>^— i -y^yf^rs^— ^i-S. 2-yj: 
yf^Ti^'-zi^a. 3-yxyf'Ti>'^;^a. 4-yxy 
-f-ri^::^)vm. 1-y :^j^^iy:^)vm. 2-yxy^ 

3-yxy^-9-S^'^;i^a. 4-yxy^-t?- 
iy-)vm. 2-^^^y^U;^a. 4-:t^^fyy;^a. 
5-^^-ryy;i^s. 2-:^^^i^rY'))vm. 5-^ 

^^fi^^TrU/l^K. 3-y5^f^;l^K. 2-^x-;i. 

3- ^x-;i^S. 2-y^;l^b:n-;l^- 1 --i^;!^ 
2-^^;^bo-;l^-3->f /l^S. 2-y<^)V\::u 

—)V-A-4)Vm. 2-y^Abn-;l.— 5--r;l^*. 
3-;><f^;l^bn-;i^- i --f /kS. 3 -y ^;l^bn-;i^ 
-2--f;l^S. 3-y^;l^bn-;i^-4-'<;l^X. 3- 

5 ->f 2 - t -y>;l^bo— 
-4->f;l^S. 3- ( 2-y x-zl^rnhvi^) bn-;i^ 
-i->f;i^S. 2-yf^;i^-i--fyKy;i^*. 4-y 
^)V-i-'^yY^)}vm. 2-yf-;i/-3--f yFU;i^ 

4- ;^^;P-3->f y^U/l^S. 2-t-y^)Vl 

-4 yV^) 4- t -y^;n ->f y K 2 
-t-y>;l^3--f y Ky;i^a. 4- 1 -y>;l^3->f 
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[0029] Wk^\^<\t^W^<r>ri\/-:i^l^i])Vifs— 

t Kn=3ri^;<^7PS, 1 -t Kn^^x^;PS. 2 
-t Kn^i-x^^l^S. 2-b Hndrv--^ V7'^;PS, 
1, 2,-V\LY-X3^i^3L^}Vm. 1, 3-y'bl<a^j^ 

a, 1, 2, 3-bUbH-n^i^7°abVPS, ^nnp< 
^/pa. 1 -:?'nnx^;ka. 2 -:7nc/x^;l^X . 2 

- ^' o n >f y 7''f-;i'S. l , 2 - £^^^5' n nxf-;k^ , 

1, 3 -i/i?nn-f yrnbVPS. 2, S-i^'^'on 
- 1 1,2, 3 - hU^'aaTcfbVWa. 
yn^v<^7P*, 1 -ro^x^;k^. 2-ro^x 
^/t-a. 2-7'o^-f yy^;l^*. 1, 2-i/ra^ 
x^;PS. 1, S-i/rn^r-^'yrnbVPS. 2, 3- 
>>'7"c?^ t - ^'^)Vm^ 1 , 2 , 3 - h y T'n^ r n b 

3— ^.x^yi^S. 1-3— Kx^;i^S, 2-3- 
Kx^;Wa. 2-3— bMy:/^/!^*. 1. 2-i;'3 — 
KX^;PK. 1, 3-i>'3-K^'y:7°nbVlx^. 2, 3 
-i/3 — K t 1 , 2 , 3 - h U 3 — Krn 

bVl^a. TSy;^^;^*. l-T^yx^;!^^, 2-T 

syx^/L-a. 2 -rsy-^ yy^/i'S. i, i--Jr 

Syx^;P^, 1, 3-i>"T5./-f yrnbVPS, 2, 
3-i>'T5y t-7'f-;l^S, 1, 2, 3-bUT5y 

rnbvp*. i^ry^-^-zL-a, i -i^ryx-?-;t^^, 2 
-i-ryx^/kX. 2-i^ry-f y^'f-;!^*. 1, 2- 
i/^Tyx^;ps, 1, 3 - ^^v-ry-f yrnbvps, 

2, 3->>>ry t-y^/L-a, 1. 2, s-bui^r 

yrnbvt-a. - hn;><f-;wa. l-:^hnx^;PS, 
2 h nxf-;ka . 2 -- h n>f y y'f-;k* . 1 , 2 

- V~ V nx^;l^K, 1 , 3 - h C7 W y y°n bVb 
a, 2, 3-i>-bnt-yf-;Pa. 1, 2, 3-hU 

[ 0 0 3 0 ] ilTt. mkim^h 2«<7)Mi; tTJ±. 

S^'yj;— ;|^;><:J'>'-2, 2' -Jy ^ — 

;l'X^i^-3, 3' S/yx::i;ky°cryN°>'- 
4,4' ->^'^A^^:«?i^ff ^>fL§. 
[003 1] S*iSc6-2 OCOTU-^I-Sfc LTii. y 

b K n^^r mMicosim I < nmmmcoT 5 
ya. -bn». ^ry*, iuiBo»i^t<{i*iam 
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[0032] Mm^Kcmt LTfi, 4 . 4 ' -b'X ( i^' 
:7x-;P7'Sy ) - 1 , 1' -b--^y^;p, 4, 4' - 
}zx {yj^—fU-p-hOfl-T^y} -1 , 1' -h'-f- 
y^)V^ 4 - ( i^'- p - h y;P-T s y ) - 1 , 1 ' -b' 

10 ^y^)V^ 4, 4' -b';?> (i^'-p-by/krsy ) - 

1, 1' -b--^y^;P^j&i^ffle^jT-$)^« mt. 3|s:S|0fl 

[00 33] Si^. Ari . Ar2 ^^B^Si: LT*-r 

-g.;?.^y;kai; LT{±, 4ilBmi0x^y;wa, 2. 2- 
i>'y i — ;i'b — /L'ac7){57!j\ ^iSco y x =^)vmc^)Wi^^ 
bLX. ^^ufyW.T. bFn^ixyPS, tfiBOffitS 

L<ii^m.m<7)T^jm. -boa. i^ry*. tinB«o 

tut a^oSJ^^ L < {±*EB}ic7)^#;Ka3giSK , luiSoB 
4iBlt«T y MiBtoBJi^ L < \i^mm 

a^-X^ y J; Vmi2 , 2 - yy ^ -;i.b'^;^S 
[0034] ft#:e'5^rMt tT«. mtlcr>3 , 3 ' -i/ 

30 ^7H^»*. mzmm^tniti^ , c^ts] . [ft 
9] T-^stL«.x^y;kM^i^'yx-;pr5y*Sr^r-r 

[00 3 5] 

[-ft?] 



40 




[0036] 
50 [-ftS] 



(11) m^l 1-1 5 22 53 

2 0 

-1, l-v-^n's^-tfy [^tl 0] . N, N' -y 
r^x— ;P-N, N' -fx ( 3-^^;P7x^;l^) - 
1, 1' -b-7x— ;k-4, 4' -i^rsy L^bl 

1 ] . N. N' -j^:7x-;l^-N, N-b'X ( 1 -i-y 
-1,1' -f7x-;l'-4, 4' -i^'rSy 

[ft; 1 2 ] mco b u 37 X -;l->'t 5 y^^, ^^ntox^ 
ba^)-^ ( [-(1:1 3 ] J^M [-ftl 5 ] ) 

10 [0041 ] 
[-ftl 0] 




1 9 




20 



luiaU 1 1 man nRJEtCj; Di>'7x-;Pr5yK^^r 
-r^ b'-^-^^/Hb-^ft^-^JiSc^^ C t tf^T^ § « 4 ;^cx 
i-V/vmrni^ii. #*J; O^fttfOmiew i 1 1 i g -H 

orne rKm^m^'^^^tizXKl^m.'t^^t'ffiT^ 
[0039] 2|s:^BH(Ci3{t'l. WtiE LiR^iOffBicii, « 

19 , ^tOMi: LT , EI 1 - 4 I^Z^-fX ol^Z (a) l^ffi, 

i^ffi. ( b ) mm. lE^mmm. mM. 
mmm. mm. ( c ) mm. lEnmrnm. mtm. m 40 

m. $>^iMt(d) mm. ^^ytm. mTmmm. mmm 

co^mmizmy^^tiXhJ:<. mcojE^immum. mm 
mm. m^mmMmi,z v~y°^^xmm^^ ^ t i>-^m 
x-hi^fj\ mz [-fci ] x7f:^tLi,'(t^miiE7immm 
(c. tfz [fl:2] xyfk^ivi.^t-^^m^tfzitm'f- 

mmmizm\-^rzt^-^iz%Mt/^±^^\ 

[0040] m3i> j:txm4«7)*^BBcffli^^>ir&iE?L 

mmmmmzm^^tii'. mmiEJimmmmt txm 
m^tix\^^i,micoit-^!mxhtiimimmLxhx 50 



H3C CH3 



[0042] 
Utl 1 ] 




[004 5] 



2 1 




[0046] 
[-fill 5] 




(12) 11-152253 

2 2 

[0 048] ^2i5^t/m3C0:^^mzm\'^^it^M'f- 

mx.i^. 2- (4-h':7x-'J;i^) -5 - (4-t-y' 
-i~)Vy jL—ji-) - 1 , 3, 4-:^^-if£/Ty-;p [^t:i 

6] . b'X { 2- (4-t-r^^;t^:7j:-;k) -1 , 
10 3, 4-^j-^^?-i^'Ty-;l'> -m-^i-P-y [-ftl 

#:([^tl8]. [-fbl 9] ^) . ^{i^fy yy-;p^ 
<7)#«m ( Ut2 0 ] T^M [-(1:2 3 ] ^) 3&>Wii>n 



20 



[ 0 0 4 7 ] MtC 



[0049] 

CH-5 
H3C-C 



[00 50] 
['ftl 7] 




[00 5 1 ] 



[00 52] 
Utl9] 



CH- 



[00 54] 
Ut2 1 ] 




40 



[00 53] 
Ut2 0] 




[00 5 5] 
Ut2 2: 



(13) 



2 3 



mmW- 11-152253 
2 4 



* [00 56] 
[^[:2 3] 




[ 0 0 5 7 ] ^ix^:-IIS*acom^$lii#«tC3t5^BH 

;kT5yxSr*-r-g. 1 , i' - 

[0058] *«siiE i^m^iommt lxh. 

xii. miu yj^yj^m^^ ( ito . m^m (ne 
[00 59] tfzmmt Lxit. mf-mmmxim^m 

A, V^'-^-v-'^Z,. -7^'-:^-v"^A--f -7 
[0060] ^^m(r>^mE L*^cO#)l^ffM*S 

Ks^«a^, jf^mmmm (mbe&) . ^{^^t 
^hifix'^h. mmmi>z\±^ mmmmm. xeyn-x 

[0061] 3|s:^Hg<0*«E L«-?<^#*^<0)aJP{i: 



■ii'£L^b^j: 0 mm:hm< ^^htz^. M^tiifcn m*^^, 1 jjl 
[0062] 

immn vxy. mmi^vix^mMum^ztm^^ 
tiK :¥wm^tLi^<^mmmi>zx mm.^tL^h<^x>,i 

[0063] [^j^M 1 ] 3.3' -y^^;P-4 , 
4' -fx (i/-p- hU;PT5y ) - 1 , 1 ' -t-^ 
( Ut2 4 J <r)it-^m) ^o-^jS : 1 0 Om 1 H>y 

□ 79X:3t;3, 3' -i^';<f-/k-^7^>^>^ 2 p 
-a-Kh/kJO-SrS. 6 g . «!«l^7fe* 0 . 2g,^K 
30 ;^?i;'>i^^2 g, -bn'^y-ffy^ 1 Om 1 Aix, 2 0 
or-r-3 0B#rHl}S#tyt, RE-*ITfIb;l^J::^*Jiix.. 

^:^i^^j>.xmAL. mm^^i:Lx. h;kxy-^^ 



40 



^-tcj; D^iiiffKt-CS, 3' -i>'^^;t^-4, 4' 
-fx (i/-p-hU;l^T5y) - 1 . l'-f-:h:7^ 

[0064] 
[-fb2 4] 

CH3 




50 



H3C 



CH-, 



( 

2 5 

[006 5] ^ixsiMie-^i^i ut2 ] -c-m^ti^^t-^ 

[0066] [-^JSM2] 3, 3' ->-V^;P-4, 

4' -b'>?. (4-;^f-U;ky7x— /t-TSy ) -1, 

1 ' -iLi-y^fP ( [^[:2 5 ] £7)'ft-^) 0-^fi!c : 1 0 

Dm iH'yp:77;^rTt:3, 3' 

&4g. H-K-^y-lrVS 1 0. 4 g , j|5|i]^7|%^ 0 . 4 
MK:^U'^i^Sr4. 0 g . — bn^y-lfySr 1 5 m 
lAn, 2 0 0°CT'3 0B#r^iSi#t5t. KiEO^T^b 

;^^A^nvb^97^-t3j;0^'-^»tSLT3, 3' 

-i^><^;k-4, 4' -fc"-:^ ;j^TSy ) - 

1.1' -\i:i-y^/i^^4s-^m.Lfz. 
[0 0 6 7] iXV^T-. 5 Om IH-yP^'^Xnl:, 3, 
3' -i/^^;k-4, 4' -fx /I'TS y ) 

-1, 1' -t>7^7l^^2g. h/L-XV-^lOmK 
:^^i-mV)y^ 1 . 1 gA:fl. M^Lo^itLt^N- 
y^;k*;l-AT-y K 1 . 0 gSrt9>'5< D^STt^^T- 
m^Mim. 5 0°CT-4I^P^ig#t/i. SJEcO*IT 

7A^o^hi/^7^-t:J: D^^atWMLT 3, 3' 
-i/y^;^— 4, 4' -fx {A-^^JV^)V-Jy x.—Jl- 
T^J)-!, 1 ' -f-:h7^;k2r 1 . 5g-^EKL?t, 
[0068] ik^^X. 50ml H'yP7 ^XntcO-S/ 

/I'^x ym'J:^i')V^ 1 . 4 g . imit-f- > U A ^ 
0. 2g, iy:<^)VX)V^^^>'Y^lOm\ Atl. 
L=2r3&i'^.cItLtC3 , 3' -'J^^)V-A, 4' -fx 
(4-*;i^5;t'>?7'j:— ;kT5y ) -i, i' -f-^^' 
1 g CO ■f-;l'X;P7h=3f H 5 m i ^?SSr»9)-5 < 0 
JiiT L. , METZ- 1 ^f^JSmt . 4 0 'C-C- 5 B#PBliSf¥ t 

- y ^^o >f >-^Mv ^/c 5/ U ^ A n-? h ^ y 

^-f^^ilftMtT3, 3' -i^A^)V-4, 4' -f 

X (4-x^';;i^i^7i— ;i^T5y ) - 1 , I'-f-^ 

[0069] 
[-fb2 5] 



1 4 ) 11-152253 



2 6 



10 




[0070] ifLJimiiB-^ [-ft 1 ] x-m'S^fiUt-^ 

[007 1 ] j;iT, ^^?im'^y\ti^m^mtm immmi 

-11). miftiMHt^ttOvM^flM^^^ii (^SfeM 

12-14). w?-mmmmhcr>wk^m^mm m 
ffi^i 5- 1 7 ) . jETimmm (mmmi8-2 o ) r 
wm^mmm mmm2 1-25) t Lxm^^tzmt:^ 
20 -t. 

[0072] Lmmm 1 ] ^mMc^-mtmmt Lxm 

mm 1 (D^mmmE Lm^coim^mi:z-:>^^xim-t 
zc?)Ehm^imm2ymytm4xmm6{zj:'om 

^^tiX^^^. 0y:xmmicr,±l,ziTO^:x^^^y^U 

y^lzX-yX >—hm.m^2 OQ/' c mX c mlZ^j::^ ^ 

oizmmL. mm2tLfz. ^<n±.{zmtm4hLx. 
4 - (-j-p-h u/t-r 5 y ) - 1 , 1 ' - f -^y-^-zu 

[^b2 6 ] <0»ll^K^^«&tT4 0 nmfmhtz. 
30 [0073] 
[-(1:2 6] 




40 [0074] mzW&6 t tT-?i?'^-v">A-^^^(7) 
fSM^*S^«ffit;T 2 0 0 nmffMLT^ME LS^ 

■6. 15 0c d/m2 C0^^/&i't#^bil.3t. 

[007 5] [mmm2-\ mmmtLx. 3, 3' - 

=J:^^!V-A, 4' -fx (4-y^;t'i^yi-;t.T5 

y ) - 1 , 1 ' -\L'ry^)v [it2 7 ] i:m^-^?si:im± 
mmm 1 1 mm<7Mi¥^:'i7'^\ mm^^mf&<7)^mE l« 

[0076] 
50 Ut27] 



2 7 




CH3 

[0077] zcomTi^z. mM&i 5 vmaLfz t z. 
[0 0 7 8] mmms^ ^mimtLx. 3. 3' - 

>';<^/]^- 4 , 4 ' - K'X ( S/- p - h y /l-T S / ) - 

1, 1' -^Li-y^/u (mm Lit2 4i ) ^m^^^^a^i- 
i^, 2 5 0c d/m2 c73||7t>0^'#^>tL/i. 

[0 0 7 9] immm4] mymmtLx. 3, s - - 
)vy:L=.;vr^y) -1 , i' -h'-^^^/i- (tfrlE [ft 

mJISr 5 VEPJd t !t i:<I^. 480cd /m^ (n^zftifi 

[0080] mmm 5 ] ^j^^wfi ^ l -c . ffiiti^^^m 

. com^liZmfMS.'k 5 V Epjo Lit i: ^ . 6 5 0 

[0 08 1] immmb] :^^yxmm.±.^ziTo-^xj'^ 

•y ^ V y^iZj: -5 T i^— h&tKlb^ 20£^/cm/cmt 

X j:-;t^r 57 )- 1 , 1' -b"-?-:7^;t^ [^t:2 
8] iO^nnr^/l'A^tyK^fflVs^^xb-yrj-hStzJ; 0 

[0082] 
[^1:2 8] 




(15) m^l 1-1 5 22 53 

2 8 

[0083] I^Si: LX'^^'^-i^'yj^^-m^^i 

M&mmmiZX 2 O O n mcO^Htim LT , H 1 h 111 

^«jE2r5 VEpjDL>ti:i-5. 1 2 0 c d/m^ (=0^3^ 
finite 

[0084] [^MM 7 ] *^BHc7)Srjco-SIJM«i: L 

T«fi)£L^^EL«^(7)KH«jt*ia2(c^t-» m2izm 

^OEL^TO. l^|g2/iETLIftiMe3/^Jg 
10 4 /m^iijMS 5 /imiS et^zXK) m^^tiX V ^ S „ ^ 
X^iK 1 0±t I T O Sr U y ^^''tc J: o T h 

ffifii3&^2 0Q/cm/cmK^r^J;ai:MML. I»ffi2 
tLf^. ^cr,±iz]Efmmm3tLX. N, N' -i;^:? 

j;-;l.-N, N' -fc"X ( 3-^-?-;l^7a:^;l^) - 

[1, 1' -K'~7x-;n -4, 4' --Jrs.y(mi 

[^bl 1 ] ) 5 0 nmO»M(;ffMt 

<^:l:i. ^ii4fcLT, 3,3' -i^'y^;P-4. 

4' -b'X (4-;><^;L'y:7iC:i;lxrSy ) -1. 1' 
-b-^7^;KB;riE [^L2 7 J ) ^*^m#^(;T4 0 
20 n miOjf Mt:?^fi!c L>t . § t . mrfmmm 5 t LT 2 
- (4-b':7i:::U;^) -5 - (4-t-'fi-}l-y 3^:=. 
;t^) - 1 , 3 , 4 -;t^-'fS/Ty-A' (ifriE Litl 
6 ] ) ^:M^mmmiZX 2 O n miO?»JKtffML>t, » 

f*ti^ffi6 1 Lx^i^-^^'^^j^-m^^^Msmmm^z 

J:-pT2 0 OnmJgfigtT*ilEL^^Sr'f^«L7to .1 
iOSR^fclS^^mm^ 1 OVEpjpLJti:^:^. 1 20 0c 

[0085] [^»js ] mtnmt Lxmm^:^mM 
imLfz. zcr>mi'izmMm&^ i ovBrnvtztz 

2 50 0cd/m2 C0^7t/?>^"f#^>^X7t , 

[0086] Lmmm9 1 iEnmrnm-it lx. n, 

N' -i/y :ii=i/l'-N , N-bx (i--^:7^/i^) - 
1,1' -e:7x-;k-4, 4' -i^'rsy (lulE [-ft 

1 2] ) vf-mmmfAtLxii'x {2- (4-t- 

T'^/t^y'ji— ^P) -1,3, 4-:^^^'JTY—lU} - 

m-y3,=~vv (ifris [^ti 7] ) 

M7i:|5l«tojif^^tfv\ ia2i:|5l«:3:ffifi!cto*^EL 

40 m=f-kfm^fz. z<r>m=^\,zmm&.^\cyvtm\^fz 

hZh. 1600c d/m2 omWi^i-Atfz. 

[0087] mmm 1 0 ] iETLffti*wt-i> t-cifigi^ 
ifmtt [^bi 3] x^.^fiMt-^%m . mmf-\)^\^x 
mmAmm. ut2 5 ] x^^^fLh\t^^. nFtmm. 
mfAh \^xmm:-t)mit ut2 0 ] XTjk^tii-ft^m^ 

trlOVmuLtltZ^^ 2 70 0cd/m2 CO^ft^^ 

50 [0088] immm 1 1 ] ^EiimmMmt Lxmm.^ 



( 

2 9 

[0089] imm\ 1 2 ] ^>tJ3'jfo-ii}i 
114 i<zms^mm\ 1 2o*is^iie Lig^cofm^Jit 

1 ±t I TO^X^N"-/ ^' U y^^-tz J; oT bffiM*»'2 

OQ/cm/cnUZ^S j;3t»ML, I^S2tL/S, 
^C0±(:^7til4 i: LTN, N' -i^'y 3i:::~!l—N , 
N' -fx (i--?-:7^;k) -1, 1' -b':7x— 
4.4' -i-'T5y (mflB ['fbl 2] ) i:3, 3' -i^-' 
^^;l^-4, 4' -ex (4 -^f-;L'i^'7ji::i;t'r5 

y ) - 1 , 1 ' - \zi-y^/v (mm ut2i'\ ) ^ i : 
1 0 commtTimMLx .son mcrymm^^mm. t 

8 ] ) X-^^tl^^it^miM'SMmm><ZX 5 0 nmcr>m 
#^2 0 0 nmSOSIltJfMLTEL*^^#^t^^. 

<r <7)3g^ t^iitiSmffiS: lOYBUMLfzh:!^. 1200 

[0 0 9 0] [IIJSM13] 3, 3' - i^,?*^/!-- 4 , 
4' -b'X (4-p«^;I^£/7x^/PrSy) -1 , 1' 
(HUta [-(1:2 7 ] ) <DR^^{Z3, 3 ' - 

>^>^;i^-4, 4' -fx ( 4-/3-x^u;^i^■7x- 
;^r5 y ) - 1 , 1 ' -f>y^;P (Itria Ut2 5 ] ) 
^fflv^^m^'KiUMM 1 2 h |Bl«oJi#*m\ 114 h 
|5l«'5r«fi!tC0*i|iEL«^Srf^^L^» icOlR^fciSiSS 
«J±Sr 1 OVEpJaLvtis^:^. 2 1 0 0 c d/m^ 

[009 1] mmmiA^ :t}'yXW^±.\,zlTO^X 
>/ U y^^t: J; T i^- h ffiK3{p' 2 0 Q/ c m/ c m 
tc^S j;d(:MMt. l^ffiiiLvt, ^o±(;, 3,3' 
-i>"p<^;k-4 , 4' -fx (4-/3-x-f y;i^i^7x 
::i/l^r5y ) -1,1' -f (huIB [-(1:2 
5] ) i: N. N' -'Jy x.~lV-n, N-fX(l- 
■^y^iV) -1, 1' -\fy.x.—)V) -4, 4' ->-'T 
(MIB [^bl 2] ) Sr^;i^J:tT'l : 1 OOfiJ-^T'^ 
^r-r-l.^no4^;l^A^M^fflv^fcXf 0 
4 0 n mC0^3tJi SrffM L:^^ « J^lC«ig5*;;^?^"l|frlE [ it 1 

9 ] -C-^^$fl^^b-^!f^J*K^««ffitcJ; D,^*LT 5 0 
nmom^ltjIiiiSrffMt, ^i=0±tc|lffii; tT-^^^'^t- 
v-'^A-IS-^ASrm^^^ffit i '9200 nm<0»jgitC 
JFM LT . 114 h [Hl«^*«E L«^^^#S L , i (D 
m^l>Z^ jtaTtflffiSrl OVEPjDtJti:.!^, 110 0c 



1 6 ) 11-152253 

3 0 

[0092] mmm 1 5 1 r^mm^ t:>i,zji\\<D-mm 

mmt Lxm^khti^E ^^mi'commm&im3\,z^^. 
m3i,zm.\^mm.mi 3<^^mmm^'Lm'^<^wmmmz 
^xmmth . z cr>m^ii^m 2 xmmmm 3 

3M4/l^l56tcJ:0«Ji£StLTV^-l.„ T^^xaSli 
1 1 TO^Xy^° >';?'tc J; -oT i^- h jgJn:/^i"2 0 Q 
/cm/cmt^S j:3tl^L. iaffi2tL;t„ 
±l-iETLIft3llS3i:L.TN, N' ->?:7x— ;t^-N, N 
10 -fx {i—j-y^/u) -1,1' -f7x-;P-4, 

4' -i^T^y (Hfrifi L^ki 2] ) mmmm-mzx 

5 0 nmcD»JKt:J^J?!itJt« i^t. ^3t«4 t LT (tu 
IB [-(1:2 0] ) i: 3,3' -zy;>(i~JU- 4 . 4' -f 
X (4-;^^;Pi/7x— yPTSy ) - 1 , 1' -\z-ry 
(lulB [-(1:2 7 ] ) i: Sr 2 0 : 1 commttXM^i^ 

^*t-c 5 0 nmcommi^zmmLfc. mzmme t lx 

V^^->-i>A-|B-^^^ 2 0 OnmCOmmiZfmLXE 

fcti^, 1 5 0 0c d/m2 <50^3fe5i^"f#;i,^x/::o 
20 [0093] [»JF6)?|J 1 6 ] LT. mm.mm 

IB [-(1:2 0 ] X'^^tLhit^t 3,3' 

4,4' -fx (4-/3-xf-y;ixi;'3'x^;i^rsy) 

-1, 1 ' -f-^^y^/P (MIB [-(1:2 5] ) i:*2 0 : 
1 cOfi»ifr-*S^t^* LXmm L/C 5 0 n mOjf 

fflv j.:Jii'h{iglSfe^j 1 5 h |i|«coii#Srfi=i ^ , H 3 h 111 

OVmMLfztZ^^ 2 0 0 0c d/m2 tf05Bt>6^W^> 
tifz. 

[0 0 94] [HSftMl 7] jE?Llfti^#fft LTN, 

30 N' -'jy , N' -fx (3-y^;pyx— 

- [ 1 . 1 ' -f yx— ;H -4,4' -iyTS.y 
(MIB Utl 1 ] ) flT^il^: (lulB 
[-ft2 2 ] ) -C^^S^i^-fb^fcli^s^iAimfiB U\:9 ] 

T-^StLl>^t-^!r%i: ^20:1 cOfi*J:tT-*S*^*L 

xm^Lfzm^m\>^hmHmmmi 5 1 imaofAf^^ 

m\ ll3^:|lI1fjSi^W1SEL«^&fmL5^, iO« 
"f-izmMM&t: lOV WIsaLfzt:!^. 2 5 00c d/ 

[009 5] Lmmm i s ] lETLiiiiiwff t lx 3 , 

40 3' -i^^^/P-4, 4' -fx (4-;Q-X^U/l'i'' 

yx-;pr sy) -1. i' -f-^-y^A- (tfrie [^t,2 

5 ] ) ^Ttiii: LXmm^:b^ (MIB [-11:2 2 ] ) T 

mmi¥^n^K m3 tmm^co^mELmi'^i^mL 

tz . Z com^izUMmi: I OVWMLfztZ^. 12 

0 0c d/m2 cri^^-^mi^tifz. 

[00 96] [mmmi9] jEfimmmmtLxmm^ 

18t\^m<^mi^iff^K ll3^:^ffifi)cO*-SEL3S^^ 
50 irffMLfz. ZcDm'f-izmfMKi 10 vmaLfztZ 



( 

3 1 

1 3 0 0c d/m^ ffm^i^%^ttfz. 

[0097] [^ifeM2 0 ] ^nmMMmb Lxmm. 

h:i^. 1 5 0 0c d/m2 ^^m%t:>tltz. 

[0098] immm2 1 ] lEKmvmmt tx n , 

N' -=Jyj^—Jl'-N, N' -\zx (1— - 
1,1' -b':7x-;k-4, 4' -i''TS>' (h^IB [-ft 

1 2 ] 2:, ^«ftt Lxmmm^ (mm ut2 2 ] ) 

x'^s^ix^it-^m^. wmmmAtLx 3, 3' - 

i^V^/P- 4, 4' -fx (4-^^7Pi>"7x-;l^r 
5y)-i, 1' -t'-^:7^;KfriB [-(1:2 7] ) ^ffl 

l^^lil^'h{i:IIJtfi<?iJ7 t |5l«om^^»?i#2r^TV\ 03 
WJESr 1 0 VMLy^ct^^. 1 00 0cd/m2 cr>9t 

mm^Ktz. 

[0099] mmm 2 2 ] m^^«5jsw*^fi: lt 3 , 
3' -i>'^f-;t/-4 , 4' -fx (i>'-p- h'jywrs 
y)-i. 1 ' -b--^-7^;p (fiffld [^1:24] ) Srfflv^ 

-l.J^il^'MiSl^feM2 1 tift^os^^^m^. m^tmrnm. 

VEpjDLi^ch^^. S0 0cd/m2 (/)%±hm^tL 
tz. 

[0 10 0] [^JfeM2 3] m^iftiS«^4i:LT3, 

3' -'J^^)V-A, 4' -fx (4-/3-X^i;;Pi/ 

7a;r^;PT5y) -1,1' -f-^:7^;^ (friB ['ft;2 
5] ) ^fflv^i>i.:Ji^'Mi^ffi^J2 1 t|n)«coi*{^&fiv\ 

}I«J±* 1 OVEpjnL/iiicI^. eOOcd/m^ CO^ 

[0101] [IIMM2 4 ] mrf-wmmmh Lxmm^ 



1 7 ) #BH^ 11-152253 

3 2 

2 1 hnm(owk^^'^\\ mstmm^co^m^'Lm^ 

Srf^S L/C , i c?)^^ tCit^SmJES: 1 0 VEPJD Lfc h .1 

7 00 cd/m2 c7)^3t*^'f#^>tLfc. 

[0102] \.mm\ 2 5 ] m^ftiiiffw t Lxmm. 

2 1 h nm<Dm^^n^K msh nm^<D-^mE. l^^ 
amLtz. z(^m^^zmmj±^ i o vepjul^^^;^ 

6. 4 00cd/m2 CO%3t*it#^iX/i, 
[0 103] 

10 iWmm^^ *^0B«O-ft:^ [^tl ] S:*«E LS^ 

fifzM'O. ^^zit^xm%&^xmtm%hixh . t.tz 
/wm/^) imm-^wmmx'h^. 

[02] *^BJ§c7)^^o«)i&t:'9V^TSij£7)-Sim« 

[03] ^mmmi-<7:>mmz-^\^x . mzm<n-mm 
mm i^m/iBm&m/mtm/M) ^rn^-thm 

wmxh^. 

[04] :¥%m<7^m^<7^mmz-^\^x . ^{zm<^-mm 
mm {^m/wm/9.=f-mmm/M) srM^-rsif 
mmxh^. 

[^f^oijBH] 

1 mm. 

2 ^fii 

30 3 lEiim'm.m 

4 ^Ttil 

6 Hfli 
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(18) 
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PROBLEM TO BE SOLVED: To increase the luminance 
of an organic electroluminescence (EL) element 
containing a binaphthyl compound in a hole 
transfer layer and to provide an organic EL 
element containing a binaphthyl compound as a 
lightemitting material or an electron transfer 
material . 

SOLUTION: A binaphthyl compound expressed by 
the formula [at least one of R 
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